Combining ursodeoxycholic acid or its NO-releasing derivative NCX-1000 with lipophilic antioxidants better protects mouse hepatocytes against amiodarone toxicity.
Nonalcoholic steatohepatitis (NASH) is a common and potentially severe form of liver disease. This study aimed to determine the effect of ursodeoxycholic acid and its NO-releasing derivative NCX-1000 alone or in combination with antioxidants on cultured mouse hepatocytes treated with amiodarone to mimic certain aspects of hepatocyte injury found in NASH. Isolated mouse hepatocytes were incubated with ursodeoxycholic acid or NCX-1000 (0-100 micromol/L) combined or not combined with the hydrophilic antioxidants butylated hydroxytoluene and ascorbic acid (0-100 micromol/L) or with the lipophilic antioxidant alpha-tocopherol (0-100 micromol/L) 15 min before adding amiodarone (50 micromol/L) to the culture medium. Twenty hours later, necrosis, apoptosis, superoxide anion production, and malondialdehyde levels were assessed in cultured cells. Amiodarone led to a dose-dependent decrease in cell viability with an LD50 of 50 micromol/L and increased production of superoxide anion and lipid peroxidation. NCX-1000 showed a better protective potential than ursodeoxycholic acid against the toxic effects of amiodarone. The hydrophilic antioxidants had no effect on the toxicity of amiodarone, whereas alpha-tocopherol at a concentration >100 micromol/L almost completely suppressed it. Ursodeoxycholic acid and NCX-1000 protection was additive only when they were combined with alpha-tocopherol, not with butylated hydroxytoluene or ascorbic acid. In addition, all the antioxidants tested reduced the superoxide anion detected, but only alpha-tocopherol prevented lipid peroxidation induced by amiodarone. The combination of lipophilic antioxidants with ursodeoxycholic acid or NCX-1000 enhances their protective potential and could represent an interesting therapeutic approach to explore for the treatment of NASH.